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Economic Literacy in New Zealand:  
Sources of Student Prior Knowledge
Michael P. Cameron†1 and Steven Lim†2
The results of economic literacy pre-tests at the Waikato Management School suggest that freshman 
students have much more prior economics knowledge than we think. Even students with no prior back-
ground in economics perform significantly better than randomly at a multiple-choice economic literacy 
test conducted in the first lecture session. This prior knowledge has allowed us to expand our freshman 
lecture content with much more advanced topics and detail. Students seem able to cope with both 
increased quantity and complexity of lecture material relative to standard introductory economics 
courses. But where does this prior economics knowledge that incoming students have come from? Our 
paper addresses this question, using a 2018 dataset from a representative New Zealand university.
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Introduction
Global rankings of student performance provide helpful benchmarks for cross-country comparisons 
of student academic abilities, especially in subjects like maths and science, where learning is predomi-
nantly top-down and formal; i.e., where specialised knowledge is transmitted from teacher to student 
within a classroom. But what of subjects, like economics, where students may be immersed in informal 
(or non-classroom) learning; i.e., where students learn the core principles by actually observing or 
practising the subject in their daily life? Could such informal learning be a powerful substitute for 
formal learning?
For example, based on the OECD?s most recent Program for International Student Assessment 
(PISA),1 Japan ranked second in the world for science and fifth for mathematics. In contrast, New 
Zealand ranked 12th and 21st, respectively (Business Insider Australia, 2016). Clearly, Japanese 
students have an edge over their New Zealand counterparts across the quantitative disciplines of maths 
and science, disciplines that are primarily based on formal learning. But for reading, which is likely to 
include much more informal learning, the ranking gap between the two countries was much narrower 
(Japan eighth, and NZ tenth) and the test score gap was proportionally much smaller than for maths 
and science. Tellingly, at the freshman university level, New Zealand students perform better in 
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economics than Japanese students (Yamaoka and Lim, 2008).
This distinction between formal and informal sources of learning could be very important for 
educational policy. Yet this important point seems to have been glossed over by some educationalists. 
Singapore, for instance, tops the PISA league tables in the main three categories of maths, reading and 
science, with commentators suggesting that ?Singapore?s education system is considered the best in 
the world?, given its emphasis on effective learning, teaching and assessment within the formal class-
room environment (The Economist, 2018). We believe that there is nonetheless an important and 
underappreciated role for informal learning in a subject like economics, where economic behaviour is 
reflected in people?s everyday activities and decisions. If economics teachers at the freshman university 
level assume that only formal economics education counts, then such teachers may significantly 
underestimate students? actual level of knowledge and thus teach economics classes at too basic a level. 
This is particularly true where a high proportion of the freshman economics class has no prior back-
ground in economics, such as from high school (Cameron and Lim, 2015), or where students with 
prior background have undertaken different combinations of prior coursework (Cameron and 
Williams, 2014).
The risk of adopting a basic approach is that introductory classes become boring and too slow, 
turning off students who may potentially major in economics, who then look elsewhere for more chal-
lenging subjects. Understanding the level, and sources, of prior economics knowledge of students is 
important for pitching introductory courses at the right level. In this paper, we describe the problem of 
assuming that all incoming students have no prior knowledge of economics. We then demonstrate the 
substantial level of prior economics knowledge of students in freshman classes, including a surprising 
level of knowledge among students with no prior formal economics background, which has prompted 
us to change the way that we teach our introductory classes. Finally, we identify the sources of this 
surprising level of economics knowledge based on surveys of freshman students.
Background to The Problem2
Our traditional approach to freshman classes was to assume that students came to the course with 
zero prior knowledge of economics. This was clearly not the case for much of the class, but was 
deemed to be an appropriate starting point so as not to disadvantage the students who were new to 
economics. Due to both a basic starting point and a fairly slow progression through the material, again 
to not disadvantage students new to economics, the course typically finished at a slightly higher level 
than that of final year high school economics. This is a relatively common end point in both New 
Zealand and overseas, as indicated by the content of well-known principles textbooks in common use. 
The drawback, however, was that students with prior study of economics complained that they learned 
little from the course.
The lack of depth within topics was a fairly serious problem, since it tended to limit our ability to 
undertake a thorough treatment of business applications. In a business school, this constituted a major 
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weakness of the course. There was little room for learning innovations that were becoming more 
common in university courses, such as complex real-world applications (Smith, 2007), or for new 
material highly relevant to business students, such as path dependence and sustainability (e.g. 
Colander, 2005).
In evaluating the traditional approach, it was apparent that any course would have to assess the abili-
ties of its students and their motivations to continue with economics. From focus group sessions with 
teaching assistants, there was a concern that the department would lose bright students, our target 
market, to other departments if the introductory economics course was insufficiently challenging or 
failed to extend them enough. Thus, the issue of insufficient depth (or complexity) became significant 
as one of the major problems of the traditional course.
In training students to cope with a complex business and government policy environment, depth in 
the learning material is needed. The depth requires an increase in the level of difficulty of both theory 
and applications. In this the aim is to enhance students? abilities to think like an economist; i.e., to 
apply a chain of deductive reasoning to solve economic problems. With greater depth, students 
develop an appreciation of the complexity of business decision-making and access more tools with 
which to solve business problems. The aim is not to memorise facts, but to understand business and 
policy issues and to predict outcomes of actions. It is prediction and the application of knowledge to 
new situations that are particularly important.
But the emphasis on depth has implications for other objectives of the course, namely increasing 
both its attractiveness and subsequent enrolments in economics. An apparent tension arises between 
meeting the needs of students who have done economics before, and who are therefore keen for more 
advanced material, and students new to economics, who might be discouraged if the material 
progresses too quickly. Traditionally, the solution has been to stake out the middle ground, an 
approach that we followed for many years. But with hindsight this may have been a mistake, particu-
larly since students who had studied economics before quickly lost interest.
What we had failed to do was to test our assumptions regarding students with no prior experience in 
studying economics. We had assumed that the course would have to start from the most basic level in 
order to accommodate them. Here we were wrong. Pre-testing the students at the start of the course 
was instructive in revising our assumptions, and thus in accelerating the subsequent pace and content 
of the course (Cameron and Lim, 2015). The pre-test employed was the Test of Economic Literacy, 
Third Edition (TEL3) (Walstad and Rebeck, 2001). TEL3 contained 40 multiple-choice questions in 
four content categories: fundamental economic concepts, microeconomic concepts, macroeconomic 
concepts, and international economics concepts. The concept questions could be categorized by cogni-
tive character into three levels: knowledge (recognition and recall, remembering information close to 
the way it was first presented), comprehension (understanding the meaning and intent of informa-
tion), and application (applying learning to new situations) (Yamaoka and Asano, 2003).
Knowledge questions were essentially definitional?e.g. ?Profits are equal to total:? answer? revenue 
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minus total cost?; When workers join unions to elect representatives to negotiate with their employers, 
this is referred to as:? answer? collective bargaining?. Comprehension questions tested understanding 
of concepts at a basic level?e.g. ?The specialization of labour usually results in: an increase in output 
per hour worked?; what is most essential for an efficient market economy?: Active competition in the 
marketplace?. Application questions related to specific illustrations of concepts?e.g. ?a high school 
student buys a dinner at a restaurant. The restaurant offers a special price which takes 20 percent off 
the regular price of the dinner. In this exchange: the student and the restaurant benefit?.
The results of the TEL3 pre-test, undertaken in the first lecture of each semester, prompted us to 
make substantial changes to the level of material included in the course (Yamaoka et al., 2009; 
Cameron and Lim, 2015), and in the way it was taught (Spiller et al., 2012). We have continued to use 
an economic literacy test at the beginning of each semester, and in this paper we present the results for 
the 2018 A and B Semester cohorts (combined), where we used the latest version of the test, TEL4 
(Walstad and Rebeck, 2006).
Test Results
In the first week of the introductory course at the University of Waikato, students completed the 
TEL4 as a pre-test as well as completing a survey that collected demographic data, including their past 
experience with economics. In total, 464 students completed the TEL4 test, while 457 completed the 
associated survey. While we have used an economic literacy test in the first week of classes every year 
since 2008, earlier data are not comparable because they were based on the TEL3 economic literacy 
test. The questions in the TEL4 test (Walstad and Rebeck, 2006) were adapted for the New Zealand 
context by the first author, although all questions remain substantively the same as Form B of the 
TEL4 test.
The distribution of results of the TEL4 pre-test for both semesters? classes combined is summarised 
Figure 1.?Distribution of TEL4 Results
Notes: The left panel shows a kernel density summary of the distribution of TEL4 results for all students (n?464). The 
right panel disaggregates the sample into separate kernel density estimates for students with prior economics training, 
and those without prior economics training.
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in Figure 1. The left panel shows the overall distribution of test results, where the mean score (out of 
45 questions) was 27.57 (median 27.5; standard deviation 7.81), which compares favourably with the 
norming sample from the U.S., where the mean score was 23.17 (Walstad et al., 2013). The positive 
difference between our class and the norming sample is similar to that observed over many years for 
the TEL3 test (e.g. Cameron and Lim, 2015). The right panel disaggregates the test results into separate 
distributions for students with prior training in economics (e.g. at high school) and those with no 
prior training in economics. Unsurprisingly, the distribution for students with prior economics 
training sits to the right of the distribution for students without prior economics, although there is 
some overlap. The difference in mean score is statistically significant (31.86 for students with prior 
economics; 24.48 for students without prior economics; p?0.001). However, despite this difference 
there is still substantial economics knowledge for students with no prior economics, who perform 
significantly better than random (p?0.001).
The differences between students with and without prior economics are also apparent when the 
cognitive level of the questions is considered. Table 1 presents the results for Knowledge (7 questions), 
Comprehension (13 questions), and Application (25 questions). The differences between students with 
and without prior economics are all highly statistically significant (p?0.001), although the perfor-
mance of students with no prior economics is significantly better than random at all cognitive levels 
(p?0.001).
Table 2 expands on the results from Table 1, and presents the percentage of correct answers by key 
concept area and cognitive level, separately for students with and without prior economics. There are 
no key concept area and cognitive level combinations where students without prior economics outper-
form those with prior economics. However, bolded figures indicate those combinations where students 
without prior economics perform within fifteen percentage points of students with prior economics. 
Students without prior economics perform much closer in relative terms to students with prior 
economics at the comprehension and application cognitive levels, where knowledge of economic 
terminology is not as necessary. Such results are intuitively plausible?after all, applied economics is 
fundamentally the application of common sense and deductive reasoning, which students routinely 
have experience in during their daily lives and at school.
Table 1.?TEL4 Results
Cognitive Level Prior Economics Mean (S.D.)
No Prior Economics 
Mean (S.D.)
Knowledge 5.42 (1.34) 4.15 (1.66)
Comprehension 9.02 (2.10) 6.92 (2.47)
Application 17.41 (3.83) 13.41 (4.27)
Notes: Knowledge results are the number of correct answers for the seven knowledge questions in the TEL4 test. Comprehension 
results are the number of correct answers for the 13 comprehension questions in the TEL4 test. Application results are the number 
of correct answers for the 25 application questions in the TEL4 test.
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There are a number of key concept areas where the performance of the two groups is similar, 
including economic systems and allocation mechanisms, voluntary exchange and trade, supply and 
demand, competition, and interest rates. These tend to be key concepts where students with prior 
economics perform poorly, rather than those where students with no prior economics perform partic-
ularly well. The relatively small sample size precludes a full analysis of the statistical significance of the 
differences in Table 2.
Some of the difference between students with and without prior economics arises because of other 
differences between those groups. Male students tend to do better in multiple-choice tests (Hickson, 
2010; Cameron and Lim, 2015), and male students are more likely to have prior economics training (p
?0.013). Similarly, students for whom English is a second language do worse in economic literacy 
tests conducted in English (Cameron and Lim, 2015), and in this sample second-language students are 
more likely to have no prior economics training (p?0.001). However, differences between students 
with and without prior economics are not the primary focus of this paper. The significantly better-
than-random results of students with no prior economics training challenge our priors that introduc-
tory courses must include only basic content. It is reasonable to consider then, where do these students 
obtain their substantial economics knowledge from?
Sources of Economics Knowledge
Why should students have done so well, even when so many of them had no formal training in 
Table 2.?TEL 4 Results, By Key Concept Area and Cognitive Level
Cognitive Level
Prior Economics No Prior Economics
K C A K C A
Scarcity, choice, productive resources 83.8? 85.3? 56.8? 53.4?
Decision-making, marginal analysis 76.4? 60.2?
Economic systems and allocation mechanisms 53.7? 44.7?
Economic incentives?prices, wage, profits, etc. 92.7? 78.0? 72.0? 53.4?
Voluntary exchange and trade 63.6? 57.4?
Specialization and comparative advantage 76.7? 56.8?
Markets and prices 69.4? 53.6?
Supply and demand 72.3? 61.9?
Competition 75.4? 67.8? 62.1? 59.8?
Economic institutions 44.0? 60.2? 42.0? 44.3?
Money and inflation 84.8? 38.7? 48.7? 58.3? 33.7? 34.1?
Interest rates 62.3? 49.8?
Labor markets and income 58.1? 88.0? 50.0? 69.7?
Notes: K?Knowledge, C?Comprehension, A?Application. All cells show the percentage of correct answers within that key 
concept area and cognitive level, by students with or without prior knowledge. Bolded figures indicate those combinations where 
students without prior economics perform within fifteen percentage points of students with prior economics.
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economics before? One explanation is that economics is so central to students? daily lives that they 
practice economic principles almost every day, even without being conscious of it. Concepts such as 
opportunity cost become internalised in the day-to-day choices that people make. The centrality of 
economics also translates into news media reports that reinforce economic concepts and the occa-
sional definition.
To gain a deeper understanding of such issues, we administered a student survey to accompany the 
pre-test. The survey specifically asked how often students: (1) read newspaper sections (online or in 
print) that they think relate to business or economics; (2) read websites, blogs, or social media posts 
that they think relate to business or economics; (3) watch television news programmes that they think 
relate to business or economics; and (4) read books that they think relate to business or economics. It 
also asked students, ?Where do you think you have learned the most about economics?? The results 
are summarised in Table 3, for students with no prior economics. About half of these students read the 
newspaper or watch the television news at least weekly, and nearly two-thirds read websites or social 
media posts related to business or economics at least weekly. Less than one third have ever read a book 
Table 3.?Sources of Economics Knowledge, for Students with No Prior Economics
Question Every day 2
?3 times  
per week Once a week Once a month Less often Yes
?How often do you read the newspaper 
sections (online or in print) that you 
think relate to business and/or 
economics??
4.2? 16.4? 29.0? 19.5? 30.9?
?How often do you read websites, 
blogs, or social media posts that you 
think relate to business and/or 
economics??
14.5? 21.0? 26.3? 17.2? 21.0?
?How often do you watch television 
news programmes that you think 
relate to business and/or 
economics??
7.2? 22.4? 21.7? 19.4? 29.3?
?In the last two years, have you read 
any books (other than textbooks) 
that you think relate to business and/
or economics??
31.9?
?Where do you think you have learned 
the most about economics?
?Studying at school 9.0?
?Studying at university 19.2?
?From newspapers/TV 33.1?
?From books 4.5?
?From family 17.7?
?From friends 3.8?
?From daily experience 24.8?
?Other 4.9?
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related to business or economics. Of students? self-perceived sources of economics knowledge, about 
one third of students mentioned newspapers or television, and a quarter mentioned daily experience.
A multivariate regression, controlling for gender and English as a second language, only books were 
statistically significantly and positively related to the overall TEL4 score (p?0.096). In contrast, televi-
sion news was associated with a significantly lower TEL4 score (p?0.011). Turning to the different 
cognitive levels, books were associated with greater performance in knowledge (p?0.045) and applica-
tion questions (p?0.039), but not comprehension questions (p?0.994). The negative relationship with 
television news was only statistically significant for application questions. None of the self-reported 
sources of economics knowledge were statistically significantly associated with TEL4 scores, except for 
the residual ?other? category, which is difficult to generalise from. Students who answered ?other? most 
often mention their own employment experiences as a source of economics knowledge. Overall these 
results reveal that students with no prior economics can nevertheless understand a substantial amount 
of basic economics, and that this knowledge is not systematically related to explicit sources where we 
might consider students would obtain economics knowledge from. This strongly suggests that these 
students obtain their economics knowledge from everyday interactions in the course of their daily 
experience.
Conclusion
Students come to their first economics course from a wide variety of backgrounds. Some may have 
had three years or more of high school economics study, yet others may have had no prior formal 
training at all. In the past we assumed that all first year students came in with zero economics educa-
tion. Accordingly, our classes tended to start from first principles, imposing severe constraints on how 
far our students could progress by the end of the semester, and disincentivising students with prior 
economics training from participating in class.
In this paper, we showed that students come to their first economics course with substantial prior 
knowledge of economics, as demonstrated by relatively high scores in a pre-test of economic literacy 
given to students at the start of the course. Surprisingly, even students with no prior economics 
training perform better on average than the U.S. norming sample, and substantially better than 
answering questions at random. Explicit sources of this economics knowledge remain elusive. There is 
some evidence that reading books related to business and/or economics is associated with better 
performance in the economic literacy pre-test among students with no prior economics training. 
However, overall the results suggests that these students obtain their economics knowledge from 
everyday interactions in the course of their daily experience.
Recognising the importance of these encouraging results, the course has been adapted to increase 
both the depth and breadth of content covered, including material that would not typically be covered 
until 200-level microeconomics classes (Cameron and Lim, 2015). Such material is well-received by 
students at all levels of ability as it highlights the real-world applications of economics. Furthermore it 
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provides the lecturer with additional opportunities for extending the most able students and encour-
aging them to continue with their studies in economics.
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Notes
1 The PISA is a worldwide exam administered every three years that measures the performance of 15-year-olds in 72 countries. 
About 540,000 students took the latest exam in 2015.
2 This section is adapted from Lim and Tan (2009).
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